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parts considerable hardness to lead, but renders it brittle, and
where the content is over 24 per cent., the addition of a third
metal, usually tin, to counteract this effect is advisable.
Battery plates (94 per cent, lead and 6 per cent, antimony),
engraving plates (60 per cent, lead and 40 per cent antimony,
with usually a little tin), type metal (82 per cent, lead,
15 per cent, antimony and 3 per cent, tin) and bullets (with
6 per cent, antimony plus small quantities of arsenic) are
examples of the application of these alloys. Lead-antimony-
tin alloys usually go by the name of white metal, or anti-
friction metal.

Fusible alloys are composed of lead, tin, cadmium and
bismuth, in various proportions.

The presence of zinc renders lead too hard for rolling, and
also makes it liable to corrosion by acids. Copper, on the
other hand, increases its resistance.

.The hardening effects of certain metals upon lead have
been investigated by Ludwick (Zeits. anorg. Chem., vol. 94
(1916), p. 161), by means of the Brinell method, and some
of his results are shown in the annexed table (quoted from
Hofman) :

Added Metal.
	Percentage.
	Quenched.
	Annealed.
	
		Brinell No.
	Brinell No
	For 2 to 3 fcrs. at Deg. C.


	0-5
	7-6- 8-2
	6-8- 7-1
	


	I
	9-8- 9'9
	9'5~ 9*7
	


	2
	10-7-10-9
	15-1-16-5
	230


	4
	I3-6-I3-9
	14-0-14-3
	


	8
	16-8-17-3
	15-8-16-1
	

C
	0-5
	6-0- 6-4
	6-0- 6-4
	

Tin     ...        -I
	I
	6-8- 6-9
	6-6- 7-2
	270


	2
	8-0- 8-1
	7-4- 7-9
	

I
	8
	10-6-10-9
	ir -3-1 1 -4
	230

C
	0-5
	9-1- 9-2
	8-9- 9-4
	

Cadmium    .        .        -<
	i
 2
	9-5-10-2
 II-6-I2-2
	9-7-10-1 12-6-12-7
	270

I
	8
	16-7-19-8
	14.2-14-5
	22O

Magnesium           .        j
	o-5 i
 2
	I3-5-I5-5 17-9-19-6 22-3-22-6
	13-8-13-9 16-3-16-4 19-8-20-9
	22O

